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1. TITLE OF THE CREATION 
SEALED TYPE PUMP UNIT 

2. SCOPE OF CLAIM FOR UTILITY MODEL 

(1) In a sealed type pump unit, a motor and a pump that is driven by the 
10 motor are hermetically sealed by an outer cover having an inlet and an outlet and 

a clearance in a sealed inner space serving as a flow path for fluid. 

(2) In the sealed type pump unit according to claim 1, the outer cover 
includes a pump side cover having the Inlet and a motor side cover having the 
outlet, 

15 at least one of the pump side cover and the motor side cover being 

engaged with an outer circumferential surface of a pump housing of the pump, 

the pump side cover and the motor side cover being connected to each 
other by welding near the portion engaged with the outer circumferential surface 
of the pump housing and 

20 the inner space sealed by the outer cover being partitioned by the pump 

housing into a pump side space and a motor side space, the pump side space 
communicating with a suction port of the pump and the inlet, the motor side space 
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communicating with a discharge port of the pump and the outlet. 
3. DETAILED DESCRIPTION OF THE CREATION 
[FIELD OF INDUSTRIAL APPLICATION] 

The present creation relates to a sealed type pump unit which combines a 
5 pump and a motor for driving the pump, and is, for example, used for a pressure 
pump for a power source, a compression pump for a heat exchange and the like. 
[PRIOR ART AND ITS PROBLEM] 

There are various types of pump such as gear pump, vane pump and 
plunger pump. A desirable type that is appropriate for requirements to a use, such 
10 as discharge pressure and displacement, is selected. 

These pumps are rotated through a transmission including a shaft by a 
power system independently provided from the pumps, and push away fluid 
(working fluid such as oil, vaporized gas and the like) introduced via a suction port 
by operation of a rotating rotor to the side of a discharge port. 
15 Then, in a fluid passage system including the pump, a conduit and an 

actuator or a heat exchanger accommodated therein, in order to prevent the 
leakage of the fluid outside the system, a seal mechanism is provided at each 
connecting portion. 

A pump unit which combines such a conventional pump and the power 
20 system for driving the pump requires a dynamic seal to be provided at a 

connecting portion between an external power system for rotating the rotor and 
the rotor or a rotor shaft. 
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However, the dynamic seal cannot completely prevent the leakage of the 
fluid as a static seal does. 

For the above reason, there has been a problem that a portion around an 
installation location of the pump is polluted by the fluid. 
5 In addition, for example, in a conventional compression pump which is 

used for a cooler employing fluorocarbon as refrigerant, since the fluorocarbon 
gradually leaks through the dynamic seal of the compression pump and the 
amount of fluorocarbon in the cooler reduces, gas pressure of the fluorocarbon 
needs be occasionally measured and, if necessary, maintenance work is required 
10 for refilling the fluorocarbon. 

When refilling the fluorocarbon, careful work is required so as not to 
involve air or moisture inside so that it costs much time and much work. 

Furthermore, as sealing performance degrades due to aged fatigue, 
fluorocarbon needs be frequently refilled and a seal needs be replaced, so that 
15 there has been a problem that maintenance and control of the compression pump 
have been excessively complicated. 

It is an object of the present creation to completely prevent the leakage of 
fluid outside through a connecting portion between a pump and a power system 
for driving the pump in a fluid passage system, in view of the above problem. 
20 [MEANS FOR SOLVING THE PROBLEM] 

In the present creation, in order to solve the above problem, a motor is 
used as a power system for driving the pump. The motor is simply controlled and 
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is easily supplied with driving energy in comparison to an internal combustion 
engine and the like. This motor and the pump are hermetically sealed by an outer 
cover having an inlet and an outlet. A clearance in a sealed inner space 
constitutes a flow path of fluid. 
5 Furthermore, the outer cover includes a pump side cover having an inlet 

and a motor side cover having an outlet. At least one of the pump side cover and 
the motor side cover is engaged with the outer circumferential surface of a pump 
housing of the pump. These pump side cover and motor side cover are connected 
with each other by welding near the portion engaged with the outer 

10 circumferential surface of the pump housing. The inner space hermetically sealed 
by the outer cover is partitioned by the pump housing into a pump side space and 
a motor side space. The pump side space communicates with a suction port of 
the pump and the inlet. The motor side space communicates with a discharge port 
of the pump and the outlet. 

15 [OPERATION] 

The fluid flowing via the inlet which is formed in the outer cover is 
introduced into the pump through the inner space of the outer cover and the 
suction port. Then, the fluid is pushed outside the pump via the discharge port by 
a rotor which is driven by the motor, and is sent out through the clearance 

20 between the outer cover and the motor via the outlet. 

Since the motor, including the connecting portion between the motor and 
the pump, and the entire pump are hermetically sealed by the outer cover, the 



fluid fulfills the inside space sealed by the outer cover and flows from the outside 
only via the inlet and flows out via the outlet, so that a dynamic seal need not be 
provided. 

Furthermore, the outer cover is separated into the pump side cover and 
5 the motor side cover. One of these covers is engaged with the outer 
circumferential surface of the pump housing, and these covers are also 
connected with each other by welding. 

Thereby, the pump housing itself partitions the inner space hermetically 
sealed by the outer cover into a suction port side of the pump and a discharge 
10 port side of the pump. 

Due to thermal strain upon welding, shrinkage stress which tends to 
contracts inwardly is applied to the outer cover surrounding the pump housing. 
This stress causes the outer cover to push the pump housing, so that the pump 
housing, which tends to rotate in accordance with the rotation of the rotor, is fixed. 
15 [EMBODIIVIENT] 

Hereinafter, an embodiment of the present creation will be described with 
reference to the drawing. 

FIG. 1 is a cross-sectional front end view of a sealed type pump unit. FIG. 
2 is a cross-sectional view that is taken along the line ll-ll in FIG. 1 . 
20 A sealed type pump unit 1 combines a single-phase induction motor 2 and 

a trochoidal gear pump 3, and is utilized as a compression pump of a heat 
exchanger employing fluorocarbon as refrigerant. 



The gear pump 3 and the induction motor 2 are entirely surrounded to be 
hermetically sealed by an outer cover 14 that combines a pump side cover 1 5 and 
a motor side cover 16, and define a pump side space 22 and a motor side space 
23. 

5 The pump side cover 1 5 Integrally forms a cup shape by thin plate 

working. A pipe joint 1 7a is connected to an inlet 1 7 which is formed by perforating 
a portion of the bottom surface of the pump side cover 1 5. 

The motor side cover 16 includes a cylindrical wall 16a and a bottom wall 
16b, the entire periphery of which is integrally welded to close the opening of one 
10 end of the cylindrical wall 16a. The bottom wall 16b includes an outlet 18. An 
electrode support member 20 including an electrode 19 for supplying an electric 
current to the induction motor 2 is buried into the motor side cover 16. 

It is noted that a pipe joint 1 8a is connected to the outlet 1 8, as well as the 
inlet 17. Welding or sealing agent maintains airtight inside at the inlet 17, the 
15 outlet 18 and the buried portion of the electrode support member 20. 

The gear pump 3 includes a pump housing 4, a rotor shaft 5, an inner 
gear or a rotor 6, an outer gear 7 and a housing cover 8. 

The pump housing 4 includes a body 4a and a cylindrical stem 4b. The 
body 4a accommodates the inner gear 6 and the outer gear 7. The rotor shaft 5 
20 extends through a hole formed in the center of the above components. The 
housing cover 8 is screwed to the body 4a. 

A suction port 9 and a discharge port 10 which are formed in the pump 

-6- 



housing 4 each communicate with a pump chamber, and respectively 
communicate with the pump side space 22 and the motor side space 23. 

Meanwhile, the induction motor 2 includes a rotor 11 and a stator 12. The 
rotor 11 is secured to the rotor shaft 5. The stator 12 has an induction coil 13. 
5 As shown in FIG. 2, in the cross-section of the stator 12, the outer 

periphery forms a substantially square shape. The stator 12 is engaged in such a 
manner that four corners of the square shape are press-fitted with the inner 
circumferential surface of the circumferential wall 1 6a. A clearance E is defined 
between the stator 12 and the circumferential surface 16a. 
10 A shaft of the gear pump 3 and a shaft of the induction motor 2 share the 

single rotor shaft 5, thereby reducing the number of components. 

The pump side cover 15 and the motor side cover 16 are connected with 
each other on the outer circumferential surface of the stem 4b of the pump 
housing 4. 

15 Namely, the inner circumferential surface of the opening end of the 

circumferential wall 1 6a of the motor side cover 1 6 is engaged with a groove 21 
which is formed on the outer circumferential surface of the stem 4b all around the 
circumference along the circumferential direction. 

Then, the pump side cover 15 is partially layered on the motor side cover 
20 16 and are welded all around at the portion engaged with the stem 4b. 

The inner space hermetically sealed by the outer cover 14 is partitioned 
by the pump housing 4 itself into the pump side space 22 and the motor side 



space 23. 

Thereby, since a partition member need not be independently provided for 
partitioning the inner space into the suction port 9 side and the discharge port 10 
side, the number of components Is reduced so that the sealed type pump unit 1 
5 will be compact. 

Furthermore, since the pump side cover 15 and the motor side cover 16 
are welded with each other on the engaged portion between the pump housing 4 
and the motor side cover 1 6, shrinkage stress generated due to thermal strain 
upon welding pushes the outer circumferential surface of the pump housing 4. 
10 Accordingly, the gear pump 3 and the induction motor 2 are hermetically 

sealed, in the meantime the pump housing 4 is fixed by the outer cover 14, so that 
an engaging means need not be particularly provided and an assembling process 
will be simple. 

It is noted that the welded portion is not limited to the portion engaged 
15 between the pump housing 4 and the motor side cover 14 or the pump side cover 
15 but may be near the engaged portion and a portion which is pushed by the 
pump housing 4 due to thermal strain. 

The operation of the above sealed type pump unit 1 will now be 
described. 

20 A heat exchanger (not shown) is connected between the inlet 1 7 and the 

outlet 18 through the pipe joints 17a, 18a. Fluorocarbon circulating through the 
heat exchanger fulfills the pump side space 22 and the motor side space 23 which 
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constitute a flow path. 

In such a state, as the induction motor 2 is supplied with an electric 
current from the electrode 1 9, the rotor shaft 5, the inner gear 6 and the outer 
gear 7 rotate due to the rotation of the rotor 11 . The fluorocarbon introduced via 
5 the suction port 9 is compressed and is pushed out via the discharge port 1 0 in 
accordance with the variation in volume of the clearance between the inner gear 6 
and the outer gear 7. 

The fluorocarbon pushed out in a liquid state flows out toward the heat 
exchanger (not shown) through the motor side space 23 via the discharge port 18. 
10 In the heat exchanger, heat exchange is performed in non-contact with 

outside air as is known in the art, and the vaporized fluorocarbon returns to the 
sealed type pump unit 1 . 

In such an operation state, the motor side space 23 is higher in pressure 
among the pump side space 22 and the motor side space 23 which are partitioned 
15 by the pump housing 4, so that the rotor shaft 5 is regularly pushed toward the 
pump housing 4 to axially position an end surface 5a of middle large diameter 
portion of the rotor shaft 5 and an end surface 4c of the pump housing 4 by 
contacting each other. 

According to the above described embodiment, the outer cover 14 does 
20 not include a dynamic seal so that the leakage of fluorocarbon outside is 

completely prevented. Additionally, an inner space of the outer cover 14 is filled 
with fluorocarbon so that vibration absorption and sound isolation are performed. 



In the above described embodiment, the sealed type pump unit 1 for use 
in the compression pump of the heat exchanger is described. For example, when 
a sealed type pump unit is used for a pressure pump for sending oil or water, the 
induction motor 2 Is cooled as the oil and the water flow inside. Thus, an increase 
5 in temperature is prevented. 

[EFFECTS OF THE CREATION] 

According to the creation of claim 1 , since the pump, including the 
connecting portion between the pump, and the motor are hermetically sealed by 
the outer cover, a dynamic seal is omitted. The leakage of the fluid outside is 
10 completely prevented. 

Accordingly, measurement for pollution and refilling of the fluid is not 
required, so that maintenance becomes free. 

According to the creation of claim 2, in addition to the above effect, an 
engaging mechanism of the pump housing is simply assembled so that an 
15 assembling process will be simple. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

The drawing shows one embodiment of the present creation. FIG. 1 is a 
cross-sectional front end view of a sealed type pump unit. FIG. 2 is a 
cross-sectional view that is taken along the line ll-ll in FIG. 1 . 

20 

1 . . . sealed type pump unit, 2. . . induction motor (motor), 3. . . gear pump 
(pump), 4... pump housing, 9. ..suction port, 10... discharge port, 14.. .outer 
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cover, 15.. .pump side cover, 16.. .motor side cover, 17... inlet, 18. ..outlet, 
22... pump side space, 23... motor side space 

APPLICANT TAIYOTEKKO KABUSHIKIKAISHA 
5 AGENT PATENT ATTORNEY YUKIO KUBO 
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FIG. 1 
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2'" induction motor (motor) 
3--- gear pump (pump) 
A'" pump housing 
9"- suction port 
10--" discharge port 

14- -- outer cover 

15- " pump side cover 

16- - motor side cover 

17- -- inlet 

18- " outlet 



FIG. 2 




5--- rotor shaft 

1 1 • ■ ■ rotor 

12"' stator 

16a"'- circumferential wall (outer cover) 

E"-" clearance 
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